The measurements are done in a magnetically unshielded room. The SQUID magnetometer consists of a SQUID sensor, connected to a symmetrical second-order gradiometer with a baseline of 6 cm and a diameter of 3 cm. 4 This assembly is immersed in a cryostat especially designed for biomagnetic measurements. The distance between pick-up coil and the outer wall of the cryostat is only 1 cm. The SQUID is coupled to SQUID electronics (SHE 330x). The output voltage of the electronics is linearly proportional to the variations of the magnetic flux in the flux transformer. The output voltage is filtered by a notch •ter at 50 Hz and a 48 dB/oct low-pass Butterworth •ter. The magnetic sample is made of Samarium cobalt V and the dimensions are 1.2 x 0.8 x 0.15 mm. The magnetic dipole moment was found to be m = 0.8 x l0 -4 Am 2 . This magnet is mounted by means of a very small incision in a soft contact lens. The lens is 'sucked' onto the cornea by choosing an inner curvature of the lens smaller than that of the cornea. In order not to interfere with normal vision the magnet is placed a little excentrically. In this way the subject does not experience any irritation at all. The magnetic dipole moment points perpendicularly to the lens. For practical reasons we have chosen two different measuring positions which are sketched in Fig. 1 . In case a) the subject is in supine position on a wooden bed, in case b) the subject is turned on his side. The cryostat is vertical, so the loops of the flux transformer are horizontal. In order to avoid head movement artifacts, which are mainly evoked by pumping of the heart, the head is fixed to the bed with two rubber strips. As a check, an electrocardiogram of the subject is recorded simultaneously.
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Theory
The small magnet is considered as a magnetic dipole with magnetic dipole moment m. The magnetic induction caused by a dipole is given by:
where r is the radius vector drawn from the dipole to the point of observation; 0 is the angle from m to r; er is the unit vector in the direction of r; e0 is the unit vector in the plane of m and r in the direction corresponding to increasing 0.
The total flux through all loops of the flux transformer is:
= ¢1 -2¢2 + ~b3,with~i = ffBi'dSi=flux through loop i
(2)
A cartesian coordinate system is chosen so that the origin is in the centre of the eyeball. The eyeball is considered as a sphere with a radius Ro = 1.55 x 10 -2 m. The magnet is situated on and pointing normal to the surface of the sphere. We take the x-axis perpendicular to the loops of the flux transformer and the centres of the loops are in the plane y = 0, (see Mz,IOZm 
Experimental results and conclusions
The output voltage for rotations in the xz-plane was found to be 8 V for a known rotation of the eyes of 1 °. This means that a rotation of 0.15 mrad will give an output of about 70 mV. The actual noise, ie the output of the magnetometer without the magnet fixed on the eye, was about 10 mV.
In Fig. 9 a typical pattern is shown during fixation on a point. This pattern is composed of three kinds of movements: saccades, drift and microtremor. Saccades are small, very fast changes in eye position, which occur one to three times each second. In the intervals between saccades the eye slowly drifts back and forth. Saccades and drift are superimposed upon a high frequency tremor with frequencies up to 100 Hz or more. During the recording no influence of the pumping of the heart was noted. The analogue filter had its 3 dB point at 120 Hz. The actual distances between the centre of the eyeball and the centres of the loops of the Time, Small  Fig. 9 Eye movements during fixation of the eye onto which the contact lens with the magnet is fixed flux transformer are difficult to establish accurately.
We found a difference in sensitivity of a factor 100 for rotations in different directions. These results were found by asking the subject of the experiment to scan the edges of a shown square with his eyes. When the subject was asked to move his eyes as far and rapidly as possible and immediately after that again to focus on the fixation point the output voltage regained its initial value. This gives the impression that the lens is following the eye movements quite well.
Keeping track of a circle or another figure with the eyes gives signals with such high amplitudes that these displacements may be seen by means of a flux gate magnetometer.
We conclude that the SQUID magnetometer method has proved to be a simple, sensitive and painless method for measuring very small rotations of the human eye.
